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(57)Abstract: ^ = 

PROBLEM TO BE SOLVED: To allow the image to be viewed in the same color on 
a monitor screen even if the background color differs. 

SOLUTION: A scanner color converter 12 converts an output signal of a RGB 
representing color system of a scanner 10 into an XYZ color representation 
system in addition to a read characteristic of the scanner 10 according to a 
scanner profile 14 prepared in advance depending on the read characteristic of the 
image scanner 10. A signal converter 16 corrects an output of the converter 12 
according to surrounding color information supplied from a surrounding optical 
sensor 18 detecting a color component or a color distribution of a surrounding 
light, white level information and background information of a monitor 24 displaying 
the read image. A monitor color converter 20 converts an output signal of the XYZ 
representation color system of the signal converter 16 into an RGB value of an 
RGB space adding a coloring characteristic of the monitor 24 according to coloring 
characteristic information from 21 monitor profile 22 and gives the converted RGB value to the monitor 24. 
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* NOTICES * 
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damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The chrominance-signal conversion approach which is the chrominance-signal conversion 
approach of changing a chrominance signal using a reference white signal, and is characterized by 
determining the reference white signal concerned according to a background color. 
[Claim 2] The chrominance-signal conversion approach which is the chrominance-signal conversion 
approach of changing a chrominance signal using the reference white signal computed based on the 
adaptation ratio to two or more whites, and is characterized by determining the adaptation ratio 
concerned according to a background color. 

[Claim 3] Wx, Wy, Wz, wx, wy, and the 2nd white signal are set to Vx, Vy, Vz, vx, and vy for the 1 st white 
signal. When the rate which adapts itself to 1-s and the 2nd white signal in the rate which adapts itself 
to the 1st white signal is set to s and the above-mentioned reference white signal is set to Xw, Yw, Zw, 
xw, and yw, The reference white signals Xw, Yw, Zw, xw, and yw concerned are determined by following 
type Xw= (1-s), Wx+s-VxYw= (1-s), Wy+s-VyZw= (1-s), Wz+s-Vzxw= (1-s), wx+s-vxyw= (1-s), and 
wy+s-vy. The chrominance-signal conversion approach according to claim 2 that a multiplier s is given 
according to the above-mentioned background color. 

[Claim 4] The chrominance-signal conversion approach according to claim 3 that the white signal 
according [ the white signal of the above 1st ] to an ambient light and the white signal of the above 2nd 
are white signals of an image output media. 

[Claim 5] The color art according to claim 2 to which the rate which adapts itself to an ambient light 
becomes large, so that a background color is close to black. 

[Claim 6] The chrominance-signal conversion approach characterized by displaying a predetermined 
background color to selection of predetermined color processing. 

[Claim 7] Said predetermined background color is the chrominance-signal conversion approach 
according to claim 6 determined based on the information in a monitor profile, the color temperature of a 
monitor, a model, horsepower output brightness, the outdoor daylight information at the time of monitor 
observation, etc. 

[Claim 8] The chrominance-signal conversion approach characterized by making the brightness of the 
background color of a monitor still lower than one brightness of the white in the manuscript concerned, 
and the white of paper when one brightness of the white in the manuscript under an ambient light and 
the white of paper is lower than the highest brightness of a monitor. 

[Claim 9] One brightness of the white in said manuscript and the white of paper is ambient-light 
information and the signal transformation approach according to claim 8 computed from the reflection 
factor of known paper. 

[Claim 10] Said ambient-light information is the chrominance-signal conversion approach according to 
claim 9 which it is in any of the information which the print-out and user of a sensor inputted and chose. 
[Claim 1 1] The image processing system characterized by the thing of a monitor output and a printer 
output for which either is controlled at least at claim 1 thru/or any 1 term of 10 using the chrominance- 
signal conversion approach of a publication. 

[Claim 12] The image-processing approach which asks for a reference white based on ambient light and 
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monitor white, carries out color temperature conversion of the image data based on said reference white, 
and is characterized by performing color matching processing to the image data to which said color 
temperature was given based on the profile data of an output unit. 

[Claim 13] Said reference white is the image-processing approach according to claim 12 calculated from 
said ambient light and said monitor white based on an adaptation ratio. 

[Claim 14] Said adaptation ratio is the image-processing approach according to claim 13 beforehand 
stored corresponding to the background color. 

[Claim 15] Said color temperature conversion is the image-processing approach according to claim 12 
performed based on the formula of phon fleece. 

[Claim 16] Said color temperature conversion is the image-processing approach according to claim 12 
performed on a XYZ color space. 

[Claim 17] The 1st color matching mode which performs color matching processing, A selection means 
to have the 2nd color matching mode which performs highly precise color matching processing, and to 
choose color matching mode from the 1st mode based on directions of a user, The image processing 
system characterized by outputting a setting means to set the background color in an image output unit 
as a predetermined color, and the image data to which said selected color matching processing was 
performed to said image output unit when the 2nd color matching mode is chosen by said selection 
means. 

[Claim 18] Said color matching processing is an image processing system according to claim 17 which 
makes in agreement the appearance of the output image outputted to a manuscript and said image 
output unit. 

[Claim 19] Furthermore, a storing means to store the profile corresponding to said background color, 
and said 2nd color matching mode are an image processing system according to claim 17 which performs 
said highly precise color matching processing using said profile. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the color conversion approach, image processing 
system, and approach for carrying out color matching of the object color which is the self-luminous 
color which is a color of emitters, such as CRT, and a color of reflective objects, such as printed matter, 
concerning the color conversion approach, an image processing system, and the image-processing 
approach. 
[0002] 

[Description of the Prior Art] In recent years, a color picture input device and color picture output 
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equipment can obtain now cheaply, and a color picture can be easily treated now also not only in special 
fields, such as design creation using a computer graphic (CG), but in general office. When the printer 
output of the image displayed on monitor display is carried out in such a situation, there is a problem 
that both color does not suit and the color management technique which solves this attracts attention. 
[0003] Fundamentally, a color management technique is minding business for a common (it being 
standard) color space, and tends to absorb the difference of coloring for every I/O device. If it is the 
coordinate same in a certain color space even if devices differ, all colors will be expressed based on the 
idea that the appearance of those colors is the same in one color space used as criteria, and the 
appearance of a color will specifically be made in agreement. For example, the approach of amending the 
difference for every device is proposed, using XYZ tristimulus values as a color space used as criteria. 
[0004] It is the case where the image which carried out image reading of the manuscript and was read is 
displayed on monitor display, in an image scanner, and the configuration in consideration of an ambient 
light is explained. Drawing 7 shows the outline configuration block Fig. An image scanner 110 outputs a 
manuscript by image reading, and outputs the read image data in a format (R, G, B). The scanner color 
inverter 1 12 changes the output signal of the RGB system of color representation of a scanner 1 10 into 
standard colorimetric system (XYZ color system) with reference to the scanner profile 114 beforehand 
created from the image reading property of an image scanner 1 10. 

[0005] According to the perimeter color information supplied from the ambient-light sensor 1 18 which 
detects the color component of an ambient light, or color distribution, a signal converter 1 16 considers 
an ambient light and amends the output of an inverter 112. 

[0006] According to the monitor profile 122 reflecting the coloring property of the monitor display (it 
abbreviates to a monitor hereafter.) 1 24 to be used, the output signal of the XYZ color system of a 
signal converter 1 16 is changed into the value of the RGB space which considered the coloring property 
of a monitor 24, and the monitor color inverter 120 supplies it to the monitor display 124. 
[0007] With reference to drawing 8 , the environment where an image is observed is explained briefly. 
Printed matter 130 is read by the image scanner 1 10, and the image is displayed as an image 
(manuscript image) 132 on the screen of a monitor 124. The illumination light from a fluorescent lamp 
etc. is illuminating the perimeter as an ambient light 134. The ambient-light sensor 118 is installed on a 
monitor 124, a printer, or the body of a computer, and detects color distribution or the color component 
of an ambient light 134. Generally on the screen of a monitor 124, the manuscript image 132 is displayed 
on the background color (color of a screen) 1 36 in piles. Therefore, a user will look at both the 
background color 136 and the manuscript image 132 to coincidence, and will recognize the color of the 
manuscript image 132. 

[0008] An ambient light 1 16 changes with situations. With the existing color management technique, the 
ambient-light sensor 1 18 detects an ambient light 1 16, and a signal converter 1 16 amends the output of 
equipment 112, i.e., the chrominance signal of standard colorimetric system, according to the detection 
information. Thereby, coloring of the manuscript image 132 displayed on the screen of a monitor 124 
adjusts according to an ambient light. That is, colorimetry study-coincidence is achieved. 
[0009] Although the color of the value same on a standard color space must originally be visible to the 
same color, both colors are a monitor (self-luminous color) and printed matter (object color), and even if 
it is the same value, on a standard color space, it is not visible [ color ] to human being at the same 
color with the difference in visual environment, the mode, etc. The following amendment techniques are 
also proposed for the purpose of human being doing visual observation and perceiving the same color to 
this. 

[0010] Human being is considered to recognize all colors by the comparison with the white on the basis 
of white when observing a color. If the case where the printed matter put on the bottom of an ambient 
light which is the same as the monitor display image set on the basis of a certain ambient light, or is 
different is observed is considered for an example, it can say that the color is observing on the basis of 
whites which adapted themselves at a rate which has much whites which can serve as criteria and is in 
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the white of these large number, such as white of monitor display, white of ambient light, and white of 
the paper illuminated by ambient light. The white which becomes these criteria is computed and how to 
make the appearance of a color agree mutually is considered by changing the color of all images on the 
basis of that white. In fact, in case a reference white is computed, one adaptation ratio to the white and 
the ambient light of monitor display is determined as the bottom of a fluorescent lamp, and the white of 
criteria is computed using this ratio. 
[0011] 

[Problem(s) to be Solved by the Invention] As shown in drawing 8 , in case the manuscript image 132 
displayed on the screen of a monitor 124 is observed, the manuscript image 132 and the color 
(background color 136) of the perimeter come into an eye together. Since human being recognizes a 
color by contrast with the surroundings, the color currently displayed on the center section is the same, 
and if the background colors differ, it turns out that it becomes the color of a different impression. 
Therefore, if background colors differ even when displaying the same image, the colors of a display 
image will differ and will be recognized. 

[0012] Even if this invention solves such a problem and background colors differ, the same image aims 
at showing the color conversion approach and equipment in which it is recognized in the same color and 
dealt. 

[001 3] This invention aims at showing the color conversion approach, image processing system, and 
approach which a tint matches good by carrying out color temperature conversion by the reference 
white suitable for an observation environment again. 

[0014] This invention aims at showing the color conversion approach, image processing system, and 

approach of offering highly precise color matching based on a user s application further. 

[0015] 

[Means for Solving the Problem] In this invention, in case data conversion of the color of a different 
mode like a self-luminous color and the object color is carried out, background color information is used, 
a reference white signal is determined (calculation) and color conversion of the whole image is carried 
out according to the acquired reference white signal. Thereby, the appearance of the color of an image 
can be made in agreement also in a different background color. 

[001 6] Moreover, the color of appearance can be made in agreement in a higher precision by forcing the 
background color decided beforehand. For example, let the background color set up by the environment 
of profile creation time, or the reference atmosphere at the time of color observation be a current 
background color. 

[0017] It asks for a reference white based on ambient light and monitor white, and based on the 
obtained reference white, color temperature conversion of the image data is carried out, and color 
matching processing is performed based on the profile data of an output unit to the image data by which 
color temperature conversion was carried out. Since color temperature conversion is carried out by the 
reference white suitable for an observation environment by this, a tint can be made to match 
appropriately. 

[0018] The 1st color matching mode which performs color matching processing, and the 2nd color 
matching mode which performs color matching processing highly precise than the 1st mode are formed, 
and the color matching mode to apply is made to choose based on directions of a user. When the 2nd 
color matching mode is chosen, the background color in an image output unit is set as a predetermined 
color. And the image data to which selected color matching processing was performed is outputted to an 
image output unit. Thereby, color matching of the precision based on an intention of a user can be 
performed. 
[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail with reference to a drawing. 

[0020] One example of the monitor which displays a manuscript image, and this invention applied to the 
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copying machine with a previewer which possesses functions, such as selection of an output part and 
edit of a color, on monitor display is explained. Drawing 1 shows the outline configuration block Fig., and 
drawing 2 R> 2 shows the outline block diagram showing arrangement of each functional block. The 
same sign is given to the same element by drawing 1 and drawing 2 . 

[0021] A manuscript is read by the image scanner 10. An image scanner 10 outputs the read image data 
as an RGB code. The scanner color inverter 12 changes the output signal of the RGB system of color 
representation of a scanner 10 into the value of the XYZ color system which considered the reading 
property of an image scanner 10 according to the scanner profile 14 beforehand prepared according to 
the reading property of an image scanner 10. The output of the color inverter 12 is the chrominance 
signal of the criterion independent of an image input device. As long as not being limited to an XYZ color 
system is clear and device dependence can be absorbed, the color coordinate system of other 
arbitration can be used for a standard color space. 

[0022] The data about the color property of a scanner 10 are stored in the scanner profile 14, and, 
specifically, it realizes as the color transformation matrix from RGB to XYZ, and a look-up table (LUT). 
[0023] A signal converter 16 amends the output of an inverter 12 according to the white information on 
the monitor 24 which displays the read image on the perimeter color information supplied from the 
ambient-light sensor 18 which detects the color component of an ambient light, or color distribution, and 
a list, and the information on a background color. In this example, the white information on a monitor 24 
and the information on a background color are supplied from the monitor profile 22 possessing the 
coloring property of a monitor 24. 

[0024] According to the coloring property information from the monitor profile 22, the output signal of 
the XYZ color system of a signal converter 16 is changed into the RGB value of the RGB space which 
considered the coloring property of a monitor 24, and the monitor color inverter 20 supplies it to a 
monitor 24. A monitor 24 displays the image of a manuscript as a preview image. 

[0025] The color temperature of a monitor 24, luminescence brightness and the chromaticity value of a 
fluorescent substance, the color conversion information on the chrominance signal of a standard color 
space to device dependence at a list, etc. are stored in the data about the coloring property of a 
monitor 24, and a concrete target at the monitor profile 22. The monitor background color information 
supplied to a signal converter 16 from the monitor profile 22 includes the background color information 
when creating the background color information by which it is indicated by current with the monitor 24, 
and the monitor profile 22. 

[0026] Moreover, according to the property information from the printer profile 28 possessing the 
coloring property of a printer 30, the output signal of the XYZ color system of a signal converter 16 is 
changed into the CMYK signal which considered the coloring property of a printer 30, and the printer 
color inverter 26 supplies it to a printer 30. A printer 30 carries out the printout of the image of a 
manuscript in the paper according to the chrominance signal from the color inverter 26. 
[0027] As typically illustrated to drawing 2 , the scanner color inverter 12 is held in the scanner section 
32, and a signal converter 1 6, the monitor color inverter 20, the printer color inverter 26, and a printer 
30 are held in the printer section 34. A monitor 24 is put on the upper part of the scanner section 32, 
and the ambient-light sensor 18 is installed in the side of a monitor 24. 

[0028] Drawing 3 shows the outline configuration block Fig. inside a signal converter 16. The adaptation 
ratio corresponding to 1 or two or more environments which are assumed in case ambient lights are the 
predetermined standard light sources (A, C, D93, D65, D50, F, etc.) is stored in the adaptation ratio 
enclosure 40. The adaptation ratio also corresponding to the background color (for example, gray scale) 
when seeing an image is stored in the adaptation ratio enclosure 40 again. According to the monitor 
white information from the monitor profile 22, and monitor background color information, from the 
adaptation ratio enclosure 40, adaptation ratio decision equipment 42 chooses the adaptation ratio 
corresponding to a current ambient light and a current monitor background color as the ambient-light 
information from the ambient-light sensor 18, and a list, and supplies it to them at reference white 
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calculation equipment 44. 

[0029] Reference white calculation equipment 44 computes the reference white which was suitable for 
observation environments, such as a color temperature of a monitor 24, and a background color, in the 
ambient-light list at the adaptation ratio from adaptation ratio decision equipment 42, the ambient-light 
information from the ambient-light sensor 18, and a list according to the monitor white information from 
the monitor profile 22, and monitor background color information. The detail of the calculation approach 
is mentioned later. 

[0030] According to the reference white (Xw, Yw, Zw, xw, yw) computed by reference white calculation 
equipment 44, image transformation equipment 46 changes the signal (Xi, Yi, Zi) from the scanner color 
conversion circuit 12, and outputs the signal (Xo, Yo, Zo) of an XYZ color system. 
[0031] Drawing 4 is the mimetic diagram showing the relation between the white of a monitor and a 
background color, and a reference white in an ambient-light list. An ambient light is based on the criteria 
light source. In drawing 4 , the reference white is illustrated about two background colors, the output of 
the ambient-light sensor 18 — a spectrum — data are sufficient — it may carry out and the manual 
input of chrominance signals, such as XYZ or RGB, or these chrominance signals may be used. Ambient- 
light information is illustrated with the criteria light source W by drawing 4 . The monitor white 
information from the monitor profile 22 is a color temperature or brightness, a chromaticity value, etc., 
and is illustrated as the monitor white point V by drawing 4 . 

[0032] As explained previously, when observing the image displayed on monitor display, human being has 
not done full adaptation at a monitor white chisel, and is considered to have adapted oneself at monitor 
white and a rate which exists at both ambient lights. Therefore, as shown in drawing 4 , the reference 
white used as the criteria which look at a color will be located between monitor white and an ambient 
light (criteria light source). The rate which adapts itself to s and an ambient light in the rate which 
adapts itself to monitor white is set to 1-s. The ambient-light information acquired from the ambient- 
light sensor 18 Wx, Wy, Wz, wx, wy. If Vx, Vy, Vz, vx, vy, and the reference white signal that should be 
computed are set to Xw, Yw, Zw, xw, and yw for the monitor white signal acquired from the monitor 
profile 22, Xw, Yw, Zw, xw, and yw are computable with the following formula. That is, about tristimulus 
values, it is [0033]. 

[Equation 1] It becomes Xw= (1-s), Wx+s-VxYw= (1-s), Wy+s-VyZw= (1-s), and Wz+s-Vz. Moreover, 
about a chromaticity value, it is [0034]. 

[Equation 2] It becomes xw= (1-s), wx+s~vxyw= (1-s), and wy+s-vy. 

[0035] Moreover, since s is dependent on the background color of the ambient light at the time of image 
observation, and a monitor 24, s:1-s which is an adaptation ratio changes with an ambient light and the 
background colors of an image, and a reference white point also changes for every ambient light and 
background color in connection with it. For example, when changing a background color on gray-scale 
level from black to white, it is not concerned with the color temperature and ambient light of a monitor 
24, but the rate which adapts itself to an ambient light becomes large, so that a background color 
approaches black. 

[0036] Therefore, it is necessary to determine an adaptation ratio not only according to an ambient light 
but according to the background color to observe, and the optimal reference white point is computed by 
making it such at this example. 

[0037] Thus, how to change the whole image based on the computed reference white signal is explained. 
[0038] The image displayed on monitor display was observed based on the reference white computed in 
this way, and another side and printed matter have adapted themselves to the white of paper, or the 
white of an ambient light. They are Xo and Y [0039] about the picture signal outputted from Xi, Yi, Zi, 
and the image transformation equipment 46 of a signal converter in the picture signal (input signal of 
image transformation equipment) which sets a reference white to Wx, Wy, and Wz, and is inputted 
[ reference white ] into a signal converter 16 from the scanner color inverter 12 in the white of Xw, Yw, 
Zw, and an ambient light. The following formula which is deformation of the formula of VonKreis when o 
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and Zo [several 3] It ******. Namely, [0040] 
'Equation 3] 
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[0041] It is [0042] when this is transformed. 
Equation 4] 
Xo 

Yo 

,Zo 

[0043] It becomes. 
[0044] 

[Equation 4] The following formulas also including contrast conversion of the image which was alike and 
took human being's vision property into consideration may be used. Namely, [0045] 
'Equation 5] 
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[0046] It is [0047] when this is transformed. 
[Equation 6] 
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[0048] It comes out. 

[0049] Thus, the monitor color inverter 20 changes the acquired picture signals Xo, Yo, and Zo into an 
RGB system of color representation from an XYZ color system according to the conversion information 
from the monitor profile 22. 

[0050] The tint of a source image and an output image can be made to match by such color matching 
processing. Good color matching processing can be performed by asking especially in consideration of a 
reference white signal to a background color. 

[0051] Adaptation Ratio s: Although the adaptation ratio was changed according to both the ambient 
light and the background color, you may make it set up an adaptation ratio further in the above- 
mentioned example in the decision of 1-s or s according to observation environments, such as a color 
temperature of a monitor, and the monitor reflected light. 

[0052] Drawing 5 shows the outline configuration block Fig. of a modification example. The user enabled 
it to choose a setup of color processing in this example. When performing highly precise color 
processing, the appearance of the manuscript image displayed on a monitor 24 and a manuscript is 
specifically made in agreement [ with a more sufficient precision ] by displaying on a monitor 24 the 
background color decided beforehand, and controlling both display image and whole background color, i.e., 
the screen of a monitor 24. 50 is a color processing setting device which sets up a color art, and has 
the mode which leaves the current background color of a monitor 24 intact, and the mode which 
displays the specific preselected background color here, and a user chooses the latter mode to perform 
a highly precise color management. 

[0053] The flow chart for right hand sides with the main modification example shown in drawing 5 is 
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shown in drawing 6 . 

[0054] A user sets up the color art (color matching mode) which should be performed with a signal 
converter 52 with the color processing setting device 50 according to an application (S1). The form 
chosen by setting up by a menu bar etc. and pushing a carbon button is sufficient as this. Furthermore, 
a default considers as color management processing which was explained in the example shown in 
drawing 1 R> 1, and it may be decided as a highly precise color management is performed, when other. 
[0055] In the case of a high precision color management (S1), the background color of the screen of a 
monitor 24 is made into the color which was able to be decided beforehand (S5). When it is not a high 
precision color management (S1) (in the case of the usual color management), a current background 
color is maintained as it is. 

[0056] It is necessary to control a background color to perform a highly precise color management. 
Therefore, when two or more windows are opened on the same screen, other windows will hide in a 
background color. On the other hand, when it is not a high precision color management, parallel 
processing can be carried out, referring to other windows. Therefore, a user sets up a color art based on 
an application (should priority be given to the precision of color matching or not?) in S1. 
[0057] Henceforth it is completely the same as the example shown in drawing 1 , a signal converter 16 
sets up the optimal adaptation ratio from the ambient-light information from the ambient-light sensor 18, 
monitor white information, and the background color of a monitor, and the output signal of the scanner 
color inverter 12 is changed according to the reference white signal determined based on the adaptation 
ratio (S2). The monitor color inverter 20 changes the output signal of a signal converter 18 into an RGB 
system of color representation from an XYZ color system (S3), and the output picture signal of the 
monitor color inverter 20 is displayed on the predetermined location of the screen of a monitor 24 (S4). 
[0058] Since a background color turns into a color decided beforehand in the case of a high precision 
color management, a color can be doubled in a higher precision. The background color in this case is a 
background color which the optimal background color possesses beforehand and was chosen according 
to the present environment out of it for every background color set up by the environment of profile 
creation time, and the reference atmosphere at the time of color observation, and environment. 
[0059] It makes it selectable whether to perform a color management, and when performing a color 
management, you may make it display the background color decided automatically, although [ the 
example shown in drawing 5 ] the decided background color is displayed, only when high precision color 
management processing is chosen. 

[0060] Although the standard observation conditions of profile creation time were defined about the 
background color of the monitor when observing an image or it said previously that the information is 
storable in a profile, in case the one where the brightness of the background color which is displayed 
from the white in an observation image (white in a printing manuscript) at a monitor in the case of which 
is lower carries out color matching of both, it can say that it is desirable. The white in an observation 
image (white in a printing manuscript) is called for from the light source information acquired from the 
reflection factor and the ambient-light sensor 1 8 of the paper known beforehand. When the brightness 
of the white in a printing image is below brightness of the horsepower output of a monitor, as for the 
brightness of a background color, it is desirable to use a value lower than the white in an observation 
image. 

[0061] For example, when the image is observed in the environment where the highest brightness of the 
white in an observation image and a monitor is equal and the brightness of the ambient light of the room 
falls after that, the phenomenon in which the background color of a monitor is too bright to carry out 
color matching occurs. However, the environment in which color matching is more possible can be made 
by making the brightness of a monitor background color lower than the white in an observation image. 
[0062] As a means to acquire ambient-light information, the environmental ambient light which is 
observing current and an image is detected by the sensor, or a user measures an ambient light 
beforehand using an illuminometer, a luminance meter, etc., and you may make it input the value into a 
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signal converter 16. Or some selections are already created and the approach of choosing the thing near 
the most current environment out of it can also be adopted. 

[0063] The white in an observation image can be computed from the reflection factor of the acquired 
ambient-light information and known paper, and color matching of both can be carried out by changing 
the background color of a monitor so that the brightness of a background color may become low rather 
than the white. 

[0064] This invention is not limited to the above-mentioned example. For example, it is applicable to 
chrominance-signal conversion of various input/output equipment. That is, it can use for all the image 
processing systems that perform chrominance-signal conversion. 

[0065] It cannot be overemphasized that not only a CRT display but a liquid crystal display is sufficient 

as a monitor display. 

[0066] 

[Effect of the Invention] Since according to this invention a reference white is computed not only 
according to an ambient light but according to the background color in the case of observing an image in 
the amendment which makes in agreement the appearance of the self-luminous color and the object 
color and the whole image is changed according to the reference white as explained above, the color of 
the appearance of a display image can be made in agreement also to a different background color. 
[0067] Moreover, by forcing a predetermined color into a background color, it is more accurate and the 
color of appearance can be doubled. 

[0068] It becomes easy to carry out color matching of both by making the brightness of a background 
color lower than the white (white in a printing manuscript) of the image in an ambient light. 
[0069] By carrying out color temperature conversion by the reference white suitable for an observation 
environment, a tint matches good. 

[0070] Highly precise color matching can be offered based on a user's application. 
[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline configuration block Fig. of one example of this invention. 

[Drawing 2] It is the mimetic diagram showing arrangement of each block of the example shown in 

drawing 1 . 

[Drawing 3] It is an outline configuration block Fig. inside a signal converter 16. 

[Drawing 4] It is the mimetic diagram showing the relation between the white of a monitor and a 

background color, and a reference white in an ambient-light list. 

[Drawing 5] It is the outline configuration block Fig. of a modification example. 

[Drawing 6] It is the operation flow chart of the modification example shown in drawing 5 . 
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[Drawing 7] It is the outline configuration block Fig. of the conventional example. 

[Drawing 8] It is drawing explaining a general use environment. 

[Description of Notations] 

10: Image scanner 

12: Scanner color inverter 

14: Scanner profile 

1 6: Signal converter 

18: Ambient-light sensor 

20: Monitor color inverter 

22: Monitor profile 

24: Monitor display 

26: Printer color inverter 

28: Printer profile 

30: Printer 

40: Adaptation ratio enclosure 

42: Adaptation ratio decision equipment 

44: Reference white calculation equipment 

46: Image transformation equipment 

50: Color processing setting device 

1 10: Image scanner 

1 12: Scanner color inverter 

1 14: Scanner profile 

1 1 6: Signal converter 

1 18: Ambient-light sensor 

120: Monitor color inverter 

122: Monitor profile 

124: Monitor display 

1 30: Printed matter 

132: Manuscript image 

134: Ambient light 

136: Background color 



[Translation done.] 
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